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2 Burgers 3 Euler
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Taylor-Green 3 Euler ( Navier-Stokes)
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/ $\iota$
$u=\{$
$\cos x\mathrm{s}\ln y\mathrm{s}\ln \mathcal{Z}$










$\frac{\partial u}{\partial t}+u\frac{\partial u}{\partial x}=0$ (2)
$[0,2_{T}]$
$u(x, 0)=-A\sin kX$ (3)
$A,$ $k$ $k$ $k=1$
’ ’











$Q\langle 2$) $=Q(2)(t, A)$ , (7)
$Q^{(4)}=Q(4)(t, A)$ (8)
















1. (9) $Qo$ $F$ :
$F(Q, 6Q^{2})=240Q^{3}$ for all $Q\geq 0$ (11)
218
2. Burgers $t$ $tarrow\alpha^{2}t$
$F$
$F(\alpha Q, \alpha^{2}Q^{(2)})=\alpha^{3}F(Q, Q^{(2)})$ for all $\alpha>0$ (12)













(9) $t$ 2 $t=0$ $0$
$Q^{(6)}(0)=FQQ^{(}2)(0)+F_{Q^{(2)}}Q(4)(0)$ (14)









(a) $\lambda(0\leq\lambda\leq 1)$ (9)
$Q^{\langle 4)}=F(Q,$ $6Q^{2}+\lambda(Q^{()}2-6Q2))$ (16)
$\lambda=1$ Burgers $\lambda=0$
$Q^{\langle 2)}-6Q^{2}=0(Q>0)$ ODE 1
:




$\mathrm{a}0$ ( $0$ ) $\mathrm{a}1$ ( 1 ) 1 $t$ 2





$Q^{(4)}\approx F(\sqrt{\frac{Q^{(2)}}{6}},$ $Q^{(2)})+ \frac{\partial F}{\partial Q}|_{\lambda=0}(Q-\sqrt{\frac{Q^{(2)}}{6}})$






$Q(0),$ $Q’(0),$ $Q^{\{2)}(0),$ $Q^{(3)}(0),$ $Q^{\langle 4)}(0)$














$u=(_{c_{\mathrm{s}}}A\mathrm{c}\mathrm{i}B\mathrm{s}\mathrm{n}x\mathrm{c}\mathrm{i}\mathrm{o}\mathrm{s}X\mathrm{s}\mathrm{n}y\sin Z\mathrm{i}\mathrm{n}X\sin y\mathrm{c}\mathrm{o}\mathrm{s}\mathrm{o}\mathrm{s}y\sin zZ]$ (20)
Taylor Green




$Q=Q(t, A, B)$ (22)
$t$
$Q^{\langle 2)}=Q^{(2)}(t, A, B)$ , (23)
$Q(4)=Q(4)(t, A, B)$ , (24)
$Q^{(6)}=Q^{(6)}(t, A, B)$ (25)
$t,$ $A,$ $B$
$\frac{d^{6}Q}{dt^{6}}=F(Q, Q(2),$ $Q(4))$ (26)
[7] ODE
: $Q(t)$ ODE












$c_{1}-- \frac{3}{8},$ $c_{2}= \frac{5}{64’}c_{3}=\frac{25}{352’}c_{4}=\underline{351}$
2816’
471951
$c_{5}= \overline{4708352}’ c_{6}=\frac{7121727}{4708352}$ (28)
$A,$ $B$ $A^{2}+AB+B^{2}\text{ }A^{2}B^{2}(A+B)^{2}$
2 $A=-B=1$ [5]




1. (26) $F$ :
$F(c_{1}X, c_{2}x^{2}, c3x3-C_{4}\mathrm{Y})=-c_{5}X^{4}+c_{6}XY$, (29)
$X\equiv A^{2}+AB+B^{2},$ $Y\equiv A^{2}B^{2}(A+B)^{2}$ (30)





( [2] ) 1. 3 $(Q, Q^{(2}),$ $Q^{(4)})$
$F$ ’ ’ $Q^{(2)}= \frac{5}{9}Q^{2}$ (31)
– $X,$ $\mathrm{Y}\geq 0$ (29) (
$F$ )
2. 3 Euler





(a) (29) $X=Q/c_{1}$ \langle :
$Q^{(6)}=F(Q,$ $\frac{5}{9}Q^{2}+\lambda(Q^{(2)2}-\frac{5}{9}Q),$ $Q^{(4)})$
$\approx F(Q,$ $\frac{5}{9}Q^{2},$ $Q^{(4)})$
$= \frac{279709022}{7262541}Q^{4}-\frac{791303}{24453}QQ^{(4})$ (33)




$0$ ODE $Q(0),$ $Q^{(2)}(0),$ $Q^{(4)}(0)$ ( $0$ )
Fig.4 $\text{ _{ } }$
Brachet $(864^{3})$ [8] ’ ’
2
Table II












( $c_{7}$ $[5]_{\text{ }}c_{8}$ ) 1
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TABLES
TABLE I. Burgers $t_{*}$
al exact bl $\mathrm{b}\mathrm{O}$ $\mathrm{a}\mathrm{O}$ ref
0.81 1 111 160 205 243
TABLE II. Euler $t_{*}$
$\mathrm{b}\mathrm{O}$
$\mathrm{a}\mathrm{O}$ exact ref















$F_{l}^{\backslash }g$ . $\mathit{3}$
$\wedge\overline{\sim}\mathfrak{Q}$
$\underline{\alpha-}$
$.\dot{\mathrm{O}}\mathrm{R}_{\mathrm{E}}$
$\dot{\mu}$
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